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Abstract 

Background: Preliminary findings suggest that web-based interventions may be effective in achieving significant 
weight loss and weight loss maintenance. To date only few findings within primary care patients and especially the 
involvement of general practitioners are available. The aim of this trial was to examine the short-term effectiveness 
of a web-based coaching program in combination with an accompanied telephone counselling regarding weight 
reduction in a primary care setting. 

Methods: The study was a cluster-randomized trial with an observation period of 12 weeks. Individuals recruited by 
general practitioners randomized to the intervention group participated in a web-based coaching program based 
on education, motivation, exercise guidance, daily SMS reminding, weekly feedback through internet and active 
monitoring by general practitioners. Participants in the control group received usual care and advice from their 
practitioner without the web-based coaching program. The main outcome was weight change between admission 
and after 12 weeks. 

Results: 186 participants (109 intervention group, 77 control group) were recruited into study. For 76 participants 
from the intervention group and 72 participants from the control group weight measurements were available both 
at baseline and 12 weeks. Weight decreased on average by 4.2 kg in the intervention group and 1.7 kg in the 
control group (mean group difference 2.5 kg; 95%Q 1,1; 3,8; p < 0.001). Reductions for waist circumference and BMI 
were also significantly larger within intervention. 

Conclusion: Findings of the present trial suggest that the tested web-based coaching program for weight loss is 
effective in short-term. Further RCTs are desirable in order to confirm present findings in larger populations and to 
investigate long-term outcomes. 

Trial registration: German Register for Clinical Trials: DRKS00003067 
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Background 

Obesity is a growing problem, with around 1 billion 
people worldwide overweight and more than 300 million 
people obese [1]. This increase of obesity is associated 
with increasing incidence of major health problems such 
as diabetes, ischaemic heart disease and some cancers. 
Weight loss of 5 to 10% is associated with significant 
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risk reduction for diabetes and cardiovascular diseases 
[2,3], reduction of musculoskeletal pain [4] and its asso- 
ciated disability [5] and increase in quality of life [6]. 
Many different kinds of strategies have been implemented 
to foster weight reduction in effective ways. Some commer- 
cial programs with evidence for effectiveness [7,8] have a 
particularly relevant role on the health market. These pro- 
grams, however, are based on personal participation in 
mostly weekly in-site visits or group meetings; and it was 
shown that time and travel demands are associated with at- 
trition rates of around 20% [9,10]. 
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Web-based programs have some advantages for obese 
individuals who prefer to lose weight without having to 
participate in regular meetings. The evidence of a variety 
of web-based interventions was summarized in a review 
by Manzoni et al. [11]. However, they pointed out that 
comparison of a web-based intervention with a real con- 
trol group in terms of usual care was missing. Another 
critical point is that web-based weight reduction pro- 
grams with free access might bear some risk of harm if 
the suitability of the individual patient is not assessed by 
a physician prior to the intervention, particularly with 
respect to diabetes or eating disorders. 

Therefore a web-based program was developed, which 
combines an individually tailored strategy for weight re- 
duction with automated advice and feedback elements 
based on cognitive behavioural therapy, in addition to 
monitoring via internet and telephone counselling in 
general practice. Such a tool would facilitate the man- 
agement of patients as they receive support from their 
general practitioner (GP) during the weight reduction 
process guided by the web-based program. The aim of 
the study was to examine the short-term effectiveness of 
a web-based coaching program in combination with an 
accompanied telephone counselling regarding weight re- 
duction in a primary care setting. 

Methods 

Design 

The study was designed as a two-armed cluster- 
randomized controlled trial. At the beginning of the study, 
around 2.000 Bavarian general practitioners (GPs) received 
a fax by the Bavarian Association of General Practitioners 
with information about the research project. All interested 
GPs were sequentially registered for randomization. After 
giving written consent, the participating practices were 
randomized either to the interventional or the control arm. 
The sequence of randomization (allocation 1:1) was pro- 
vided by a methodologist, who did not participate in the 
execution of the study, via the program Randomizer (www. 
randomizer.org). Randomization was concealed by using 
sequentially numbered, opaque sealed envelopes hold by 
the study coordinator. Before starting recruitment of 
patients, physicians and practice nurses received detailed 
instructions by the research team on the study process 
(both intervention and control group) and on the coaching 
program (only intervention group). 

Physicians assigned to the control arm were asked to 
change nothing in their usual way of counselling and to 
treat participants in the same manner as if they would 
have been non-participants. There was no structured 
documentation of the care provided. 

The patients recruited by intervention practices re- 
ceived free access to the web-based coaching program. 
The patients of practices participating in the control 



arm were advised by the GPs in their individual way of 
usual care to reduce weight. 

The study was approved by the Medical Ethics Com- 
mittee of the Technical University of Munich on 19 
April 2011 and was in accordance with ethical stan- 
dards for human experimentation established by the 
Declaration of Helsinki. All participants gave written in- 
formed consent. A data and safety monitoring board 
was established before the beginning of the study. The 
study was registered on the German Register for Clinical 
Trials (http://apps.who.int/trialsearch/; registration number 
DRKS00003067). 

Participants and procedures 

Participating physicians were general practitioners in 
Bavaria, Germany. The GPs were requested to recruit 
overweight individuals of whom a weight reduction was 
recommendable. Individuals with a BMI > 25 were poten- 
tially eligible. Exclusion criteria were age younger than 
18 year, insufficient German language skills, and lack of 
internet access. Further exclusion criteria were BMI < 25, 
Type- 1 -diabetes, hypothyroidism, pregnancy, breast feed- 
ing, addiction to drugs or alcohol, consuming and immune 
deficit disorders, heavy mental illnesses, osteoporosis, renal 
insufficiency, heart failure, coronary heart disease, eating 
disorders, cirrhosis of the liver, acute infections, other 
heavy metabolic illnesses (e.g. gouts). 

After decision of the GP that the participation of a 
patient was recommendable for enrolment, an informa- 
tion form was given and discussed and a participation 
form had to be signed. At the same time the baseline 
data acquisition took place. All participants were asked 
to fill in a standardized questionnaire together with the 
GP. Baseline data of weight and waist circumference 
were measured in general practice; eating behaviour 
and physical activity were documented at the same 
time. Participants of the intervention group received a 
free web-code. The physician filled in a form together 
with the patient with detailed information about dia- 
betes mellitus or hypertension (if necessary), dietary ad- 
vices (like low cholesterol diet) and suggested physical 
activity. This form and the web-code are used by the 
patient for specification during the registration process 
of the internet program. 

Physicians of both groups were requested to document 
the anthropometric measures from the participants with 
their existing practice equipment. The physicians were 
advised to measure the weight in underwear without 
shoes and to measure the waist circumference corre- 
sponding to the standardised definition (measured with 
a tape around the abdomen located marginally above the 
upper hip bone). A follow-up investigation with the same 
measurements and documentation was performed in the 
general practices twelve weeks after inclusion. 
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Physicians in the intervention group received € 50.- per 
participant for time and effort. Physicians in the control 
group received € 25.-. Participants in the intervention 
group received free access to the HausMed weight reduc- 
tion program which usually costs € 79.-. Participants in the 
control group received € 10.- as an incentive to come into 
practice for follow-up investigation after twelve weeks. 
Safety monitoring in the intervention arm was guaranteed 
by a check of the health status four weeks after beginning 
of the study. 

Intervention 

Anamnestic and health data were documented in a struc- 
tured form including information about co-morbidities 
and physical activity advises from the GP. The patient re- 
ceived a copy of this form in order to use the health data 
and advises for inscribing via Internet into the coaching 
program (HausMed eHealth Services GmbH, Berlin; 
Germany; www.hausmed.de; indexed in Internet Archive) 
at home. A specific website was installed for the partici- 
pants to allow a login without charge. After completion of 
a pre-assessment, the program generated an individual 
coaching based on the recommendations of the physicians, 
the physical characteristics and the everyday behaviour of 
the participants. 

The coaching program is based on principals of the 
cognitive behavioural therapy - e.g. education, realistic 
goal-setting and individual resources - and in particular 
on the behavioural change theory targeted to reduce and 
maintain weight by using inexpensive Internet and mo- 
bile technologies in combination with existing health 
care resources of GPs. The content of the coaching pro- 
gram aims at achieving a lasting change of behaviour 
patterns with the help of individualized education, mo- 
tivation, exercise guidance, daily SMS reminders, self- 
monitoring via Internet and, finally, through an active 
monitoring and approximately 3 telephone calls during 
the 12 weeks by the GPs or their respective staff. 

The framework of the program is based on the idea by 
Prof. Dr. Pudel, Institute for Nutrition and Psychology 
Research Department at the University of Gottingen 
[12,13]. A weight loss plan including individual energy re- 
quirements supports each patient during the 12 weeks and 
assures an adequate nutrition including nutrients such as 
proteins, carbons and fat. The given dietary recommenda- 
tions are based on current nutritional guidelines (German 
Nutrition Society - DGE). Additionally, the program was 
conceptualised for the nutritional needs of diabetics and 
hypertensive patients. 

The coaching program is subdivided into 12 different 
constitutive modules. Each module is performed for one 
week and contains a particular exercise, which is sup- 
ported by a corresponding daily SMS reminder. The 
goals of the particular exercises are: 



• to introduce a structured diet plan 

• to prevent fear for changing eating habits 

• to enhance physical activity in regard to the 
individual condition 

• to achieve a flexible control of eating behaviour 

• to learn a conscious individualized food and fluid 
intake 

• to motivate for physical activity 

• to consume five portions of fruits and vegetables a day 

• to understand the effect of insulin and to control 
blood sugar 

• to understand the effect of salt respective hypertension 

• to prevent failures and develop coping strategies 

• to achieve a conscious handling with fatty acids 

• to relief active stress 

• to objective realistic goals and to frame sub-goals 

• to summarize achieved goals and to motivate to 
continue 

The reminder has an adapted content to obtain the 
motivation and to impart daily tips. The coaching pro- 
gram also offers a variety of printing material (diet plans, 
recipes, questionnaires, information, self-agreements etc.) 
which is connected to the respective exercise and includes 
interactive buttons, video clips and learning progress 
quizzes to examine the learning success. At the end 
of each week participants are asked to give feedback via 
the internet concerning their condition and level of motiv- 
ation and whether or not they did their weekly task. Diary 
entries for weight and waist circumferences are offered as 
well. Participants can also communicate among themselves 
through a forum or ask a HausMed team member should 
they have any questions. The active monitoring (or rather 
supervising) of the entire twelve-week coaching course is 
carried out through a separate login account in a particu- 
larly secured physician area (weight, waist circumference, 
motivation, condition and status of the module exercise). 
In addition to that, three specified telephone calls from the 
GP or a qualified practice nurse (week 1, 5 and 12) are 
implemented to primarily motivate and support the partici- 
pants. If either a participant's motivation or condition de- 
clines notably within the weekly feedback at any point 
during the coaching period or the module exercise is not 
completed, additional counselling from the GP or practice 
nurse is made over the telephone. There is no limitation to 
the frequency of website use but participants were given a 
goal of using the website at least once a week and GPs are 
advised to log in into the program twice a week. This trial 
was the first evaluation of this intervention. 

Outcome measures 

The primary outcome measure was weight loss in kg 
twelve weeks after inclusion into the study. Weight 
was measured at baseline and after 12 weeks. Secondary 
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outcome measures were difference in waist circumference, 
BMI, eating behaviour and physical activity. The waist cir- 
cumference was measured at baseline and after 12 weeks. 
The evaluation of the self estimated eating behaviour 
(range from 1-5), conscious eating pattern (range from 
0-2), frequent cooking/ cooked meals (range from 0-2) 
and physical activity (range from 1-4) was conducted 
at baseline and after 12 weeks. A higher number on the 
scale refers to a more even or more conscious eating be- 
haviour, more frequent cooking/ cooked meals or more 
frequent physical activity. 

Statistics analysis 

Sample size calculation was performed with G * Power 3 
correcting for the cluster design (intra-cluster correl- 
ation coefficient = 0.05, average cluster size = 3) for 
two-sided testing (a = 5% and a power of 80%). Using 
these assumptions the calculated total sample size for 
primary outcome weight loss was 142 participants. Taking 
expected attrition into account we aimed at recruiting a 
total of 180 participants in about 60 general practices. 

Baseline data are presented descriptively. Group differ- 
ences were calculated for all participants whose weight 
was available at baseline and follow-up (completer col- 
lective). Sensitivity analysis was performed by an intent- 
to-treat analysis assuming that participants with missing 
values had no weight change at all. The strongly variable 
cluster size caused major numerical problems in the lin- 
ear mixed model analysis. As it was not possible to ad- 
just for intra cluster correlations properly and because 
of the high number of practices with only one patient 
(12 practices), it was decided to perform the main ana- 
lysis using Student's t-test without accounting for the 
clusters. For the outcomes weight loss, changes in BMI 
and waist circumference we also performed secondary 
analyses based on generalized estimating equations with 
adjustment for baseline values, age, diets and occupa- 
tional status. These analyses were performed as sensitiv- 
ity analyses and take account of practices as patient 
clusters. All analyses were performed using SPSS version 
19.0 (Inc., Chicago, IL). 

Results 

Originally 92 practices were interested to participate and 
were randomised. 16 practices withdrew early after 
randomization (7 GPs from the intervention and 9 GPs 
from the control group), 27 practices (14 GPs from the 
intervention and 13 GPs from the control group) did 
not recruit any participant for the study (Figure 1). 
Altogether, 186 patients were recruited. 128 (68.8%) par- 
ticipants were female, the average age was 47.8, average 
weight was 96.6 kg and average BMI was 33.7 kg/m 2 . 31 
participants in the intervention group did not show up 
for the measurement at 12 weeks and 2 participants of 



the intervention group had missing baseline values. In 
the usual care group 5 participants had missing values at 
12 weeks. There were no significant differences with re- 
spect to gender, weight, BMI or waist circumference at 
baseline between completers and non-completers. 

For 148 participants (76 from the intervention and 72 
from the control group) weight measurements were avail- 
able both at baseline and 12 weeks (completer). Interven- 
tion and control group were similar regarding gender, 
baseline weight, waist circumference and BMI, however 
participants in the intervention group were significantly 
younger, had made more previous attempts to reduce 
weight and were more often employed full-time (Table 1). 

On the average, participants in the intervention group 
completed 6.4 (SD 4.2) week modules of the web-based 
coaching program. The mean duration of the program 
use was 72.7 (SD 28.7) days. This means that some par- 
ticipants did not use the program continuously and 
interrupted the program use (e.g. because of vacation). 
Weight decreased by 4.2 kg in the intervention group 
and by 1.7 kg in the control group. The reduction of 
waist circumference and decrease of BMI was also sig- 
nificantly stronger in the intervention group (see Table 2). 
The group differences for weight [1.3 kg (95%CI: 0.1; 2.5; 
p < 0.028)], waist circumference [2.6 cm (95%CI 1.0; 4.1; 
p < 0.001)] and for BMI 0.5 kg/m 2 [(95%CI 0.05; 0.9; p = 
0.029)] remained significant in the intent-to-treat analysis 
(data not in table). The secondary analysis using general- 
ized estimating equation showed also significant differ- 
ences for weight [(3.0 kg (95%CI 1,5; 5,5; p = 0.001)], 
waist circumference [4.6 cm (95%CI 2.8; 7.7; p < 0.001)] 
and for BMI [(1.0 kg/m 2 (95%CI 0.5; 1.8; p < 0.001)] (data 
not in table). Self-reported eating behaviour and physical 
activity improved significantly more in the intervention 
group than in the control group while there were no sig- 
nificant differences regarding conscious eating and fre- 
quency of cooking (Table 3). 

Discussion 

We found that the web-based coaching program in com- 
bination with an accompanied telephone counselling 
and monitoring in general practice was effective to re- 
duce weight in obese patients. Participants in the inter- 
vention group showed a weight reduction of 4.2 kg 
whereas participants in the usual care group reduced 
their weight only by 1.7 kg. 

Some trials have already shown that weight loss pro- 
grams could be effectively delivered via the Internet 
[14-17]. All of these successful online programs in- 
cluded a structured approach to modify energy balance 
and using cognitive-behavioural strategies such as self- 
monitoring. Our findings contribute to the growing 
body of evidence supporting the usefulness of the Internet 
as a platform for delivery weight loss interventions. 
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92 general practitioners 



randomisation 



Intervention: 46 GPs 
(7 deregistrations) 



14 GPs without recruitment 



109 patients enrolled 

in ITT-analysis (from 25 GPs) 



33 Non-completer 

- 2 without Baseline 

- 31 without Outcome 



76 patients with Baseline / Outcome 
values in CC-analysis (from 18 GPs) 



Usual care: 46 GPs 
(9 deregistrations) 



13 GPs without recruitment 



77 patients enrolled 

in ITT-analysis (from 24 GPs) 



5 Non-completer 
(without Outcome) 



72 patients with Baseline / Outcome 
values in CC-analysis (from 23 GPs) 



Figure 1 Participant flow of the study (GP = general practitioner; ITT = intention-to-treat; CC-Analysis = complete-case). 



Table 1 Baseline characteristics with enrolment (complete-case analysis) 







Intervention 






Usual care 




A mean 


P 


n (%) 


Mean 


sd 


n (%) 


Mean 


sd 


Age (years) 


76 


46,5 


10,9 


72 


50,9 


15,3 


4,4 


0,04S a 


Weight (kg) 


76 


96,4 


21,5 


72 


95,4 


20,2 


1,0 


0,759 a 


Waist circumference (cm) 


73 


110,9 


17,6 


60 


107,3 


13,7 


3,6 


0,1 94 a 


Height (cm) 


76 


169,3 


0,1 


72 


168,7 


0,1 


0,6 


0,703 a 


BMI (kg/m 2 ) 


76 


33,6 


7,0 


72 


33,3 


5,3 


0,3 


0,791 a 


Diets 


76 


5,5 


9,0 


71 


2,9 


4,3 


2,6 


0,01 1 b 


Gender 
















0,388 c 


Females 


53 (69,7) 








45 (62,5) 








Males 


23 (30,3) 








27 (37,5) 








Employment status: 




1,3 


0,8 




1,0 


0,3 


0,3 


0,030 b 


Full time 


39 (52,0) 








26 (36,1) 








Part time 


22 (29,3) 








23 (31,9) 








Not employed 


14 (18,7) 








23 (31,9) 









p-values are from a Student t-Test, b Mann-Whitney U-Test, c Chi squared / Fishers's exact Test (sd standard deviation, A_mean mean difference). 
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Table 2 Results of weight loss, waist circumference and BMI regarding to the complete case analysis 

Complete-case analysis 

Intervention Usual care Difference between conditions 

n Mean sd n Mean sd Mean (95%CI) p 

Weight (kg) 



Baseline 


76 


96,4 


21,5 


72 


95,4 


20,2 


1, 0 (-5,7; 8,1) 


0,759 


Outcome 


76 


92,2 


20,5 


72 


93,7 


20,5 


- 1,5 (-8,1; 5,2) 


0,672 


Difference 


76 


4,2 


4,3 


72 


1,7 


4,1 


2,5 (1,1; 3,8) 


<0,001 


ircumference (cm) 


















Baseline 


73 


110,9 


17,6 


60 


107,3 


13,7 


3,6 (-1,9; 9,1) 


0,194 


Outcome 


/I 


104,4 


15,5 


64 


106,0 


14,1 


- 1 ,6 (-6,6; 3,5) 


0,536 


Difference 


68 


6,9 


6,9 


56 


2,4 


5,0 


4,5 (2,3; 6,7) 


<0,001 


|/m 2 ) 


















Baseline 


76 


33,6 


7,0 


72 


33,3 


5,3 


0,3 (-1,7; 2,3) 


0,791 


Outcome 


76 


32,1 


6,7 


72 


32,7 


5,5 


- 0,6 (-2,6; 1,4) 


0,568 


Difference 


76 


1,5 


1,4 


72 


0,6 


I /I 


0,9 (0,4; 1 ,3) 


<0,001 



p-values are from Student t-Test. 



Especially enhanced web-based interventions, which are 
tailored to the individual, showed higher effect sizes than 
solely informative websites [14]. However, this is the first 
study which examined a web-based intervention coordi- 
nated in general practice without the personal presence of 
patients during the weight reduction process. Bennett et al. 
[18] demonstrated with a randomized controlled trial in 
primary care that the participation of a 3 month web-based 



behavioural intervention was associated with 3.05 kg 
greater weight loss than usual care alone. This result is 
well comparable to ours (2.5 kg) even though the inter- 
vention of Bennett et al.'s study was accompanied by a 
coach support of registered dieticians which conducted 
at least two in-person and two telephonic counselling 
sessions. Another randomized controlled trial by Rothert 
et al. [14] received a mean group difference of weight loss 



Table 3 Results of eating behaviour and physical activity (complete case analysis) 



Intervention 



Usual care 



Eating behaviour: 

Baseline 

Outcome 

Difference 
Conscious eating: 

Baseline 

Outcome 

Difference 
Frequent cooking / cooked meals: 

Baseline 

Outcome 

Difference 
Physical activity: 

Baseline 

Outcome 

Difference 



76 
75 
75 

75 
75 
74 

76 
75 
75 

75 
74 
73 



Mean 

3,2 
4,0 
-0,8 

1,2 
1,8 
-0,5 

1,6 
1,/ 
-0,1 

1,5 
2,2 
-0,6 



sd 

1,0 
0,9 
1,1 

0,7 
0,4 
0,7 

0,7 
0,6 
0,6 

1,2 
1,2 
1,2 



72 
72 
72 

72 
72 
72 

72 
71 
71 

72 
72 
72 



Mean 

3,3 
3,6 
-0,35 

1,1 
1,5 
-0,4 

1,5 
1,5 
0,0 

1,2 
1,5 
-0,3 



sd 

0,9 
0,8 
1,0 

0,7 
0,7 
0,7 

0,6 
0,6 
0,4 

1,3 
1,4 
1,0 



A mean 

0,1 
0,4 
0,4 

0,1 
0,3 
0,1 

0,1 
0,2 
0,1 

0,3 
0,7 
0,3 



0,918 
0,006 
0,008 

0,174 
0,012 

0,509 

0,478 
0,155 
0,276 

0,071 
0,003 
0,048 



p-values are from Mann-Whitney U-Test. 
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from 1.4 kg after a web-based intervention of 3 months. 
This individually tailored weight management intervention 
was conducted without any coach support which might ex- 
plain the lower efficacy when compared to our trial. 

Our findings were similar to Tate et al. [19], who dis- 
covered a weight loss of 4.1 kg after 3 months within 
their intervention. They used a comprehensive website 
which provided a supply of food and physical activity 
diaries which was combined with regular (up to 5 times a 
week) contacts from a human counsellor via e-mail. The 
amount of weight loss in this study increased up to 
5.3 kg after continuing the intervention for 12 months. A 
more recent study from Tate et al. [15] resulted in 5.3 kg 
of weight loss after 3 months by using an interactive web- 
site with a computer-automated feedback. However, they 
recommended additionally meal replacements consisting 
of specific liquid weight loss beverages. 

Our significant result of weight loss within the inter- 
vention group was accompanied by simultaneous de- 
crease of the waist circumference. The decreased waist 
circumference of 6.9 cm is similar to previously described 
findings [19,20]. Moreover, the mean decrease of the 
BMI by 1.5 kg/m 2 is comparable to previous findings 
[18,19]. The results of the self estimated eating behaviour 
and physical activity of participants after intervention 
also revealed a significant improvement when compared 
to usual care patients and therefore confirmed previous 
findings [20] as well. 

Our result, however, was somewhat lower than com- 
parable trials of similar length with the presence of an 
interpersonal coach support. For example the result of a 
trial from Polzien et al. [21] showed a weight loss of 
6.2 kg through 7 in-person individualized counselling 
sessions beside a web-based monitoring of energy intake 
and the use of a daily wearable body monitor. 

When comparing commercial programs with an inter- 
personal coach support and general practice care includ- 
ing face-to-face setting [8], the results showed that the 
highest weight loss after 3 months with 4.4 kg had been 
achieved by participants in the Weight Watchers pro- 
gram. This finding is almost equal to our present result; 
our intervention, however, is only based on web and 
telephone coaching support and does not require a par- 
ticipant's actual presence. 

The great advantage of a structured web-based inter- 
vention is that the continuous personal presence of all 
involved parties is no longer necessary. Further advan- 
tages are the unlimited availability and free scheduling of 
a web-based weight reduction program. Some obese pa- 
tients, for example, perceive face-to-face settings within 
a structured weight loss program as a burden [21] and 
weekly in-site visits are more time-demanding and cost- 
intensive than modern web based interventions [22,23]. 
The constant and widespread availability of a web based 



intervention program takes the increasing breakthrough 
of Internet use nowadays into account. Our trial demon- 
strated that a web-based weight loss intervention is gen- 
erally feasible in primary care and to some extent also 
comparable to the known efficacy of several commercial 
interventions; its structure is more flexible, less time- 
and cost-consuming, reaches a broader population and 
has lower implementation costs. 

Strengths and limitations of the study 

Strengths of the present study were the embedding of 
the study in a realistic primary care setting and the high 
consistency of the study results within different outcome 
measures. However, some important methodological as- 
pects for the interpretation of the study results need to 
be considered. First of all, the randomization of the 
present study was conducted on practice level before in- 
dividual participants were included. Thus, physicians 
knew whether they recruited patients for the interven- 
tion or the control group which could lead to bias. Base- 
line differences between intervention and usual care 
concerning the group size and some characteristics sug- 
gest that the recruitment was not conducted identically. 
The baseline difference in age could lead to the assump- 
tion that younger patients had higher internet skills so 
that our general findings possibly do not apply to older 
patients. The difference in patients with diet experience 
could also lead to the conclusion that patients with a lar- 
ger history of diets had more motivation. The difference 
in employment status might be based on the fact that 
participants in the intervention group were younger. In- 
cluding potential confounder variables into the covari- 
ance analysis tries to take this risk into account; it 
revealed that the observed group differences could at 
least not be explained with these confounders. 

Secondly, due to the highly variable cluster sizes the 
statistical analysis of our data was not straightforward. 
Classical linear mixed models taking the cluster design 
into account could not be used because of numerical 
problems. Therefore, and because of the high number of 
practices with only one patient, we used simple t-tests 
(which ignores intra-cluster correlation) and an additional 
multilevel analysis (which runs with problems when cluster 
sizes differ) as sensitivity analysis. The results of both ap- 
proaches are very similar giving credibility to our findings. 

Thirdly, the proportion of participants without 12- 
week values was undoubtedly higher in the intervention 
than in the usual care group. This could be partly due to 
the fact that participants in the control group received a 
small financial incentive while those in the intervention 
group did not. Participants in the intervention group 
might also have been less willing to have an additional 
practice visit after completing the program than those in 
the control group who had little practice contact otherwise. 
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Therefore, our complete case analysis might overestimate 
the difference between the groups to some extent. Within 
the intent-to-treat analysis, where the missing post values 
were replaced with a difference of 0 (baseline carried 
forward), the group differences appeared clearly smaller 
but remained statistically significant. 

Conclusion 

In conclusion, our findings suggest that the tested web- 
based coaching program in combination with an ac- 
companied telephone counselling and monitoring can 
effectively contribute to weight reduction in general prac- 
tice on a short term basis. The effectiveness is comparable 
to other commercial interventions which are based on 
personal or group counselling sessions. Further RCTs are 
desirable in order to confirm present findings in larger 
populations and to investigate long-term outcomes. 

Competing interests 

This study was completely funded by HausMed eHealth Services GmbH 
(Berlin, Germany). The sponsor did not have access to study data and did not 
influence the development of this manuscript. AS, KL, MM, SW are employed at 
University Hospital Klinikum rechts der Isar, Technische Universitat Munchen. JB 
and FF are employed at the HausMed Services GmbH. MH is medical student. 
There were no other financial and non-financial competing interests. 

Authors' contributions 

AS, KL and MM designed the study. MM wrote the initial protocol with 
supervision from AS and KL. MM coordinated with MH, FF and JB the study. 
MM, KL, AS, MH and SW did the analysis. MM drafted the manuscript with 
contribution from AS, KL, SW. All authors read and approved the final 
manuscript. MM is the guarantor. 

Authors' information 

Dr. med. Michael Mehring is in training as a general practitioner. Since 
February 201 1 he has been active as a research assistant at the Institute of 
General Practice, Technische Universitat Munchen, Munich, Germany. 

Author details 

'institute of General Practice, Technische Universitat Munchen, Orleansstr. 47, 
Munich 81667, Germany, institute for Medical Biometry, Epidemiology und 
Medical Informatics (IMBEI), Universitatsklinikum des Saarlandes, Homburg/ 
Saar, Germany. 3 HausMed eHealth Services GmbH, Schlesische Str. 29/30 L, 
Berlin 10997, Germany. 

Received: 27 July 2012 Accepted: 3 June 2013 
Published: 7 June 2013 

References 

1 . World Health Organization: Global health risks: Mortality and burden of 
disease attributable to selected major risks. Geneva: World Health 
Organization; 2009:9-25. 

2. Klein S, Burke LE, Bray GA, Blair S, Allison DB, Pi-Sunyer X, Hong Y, Eckel RH: 
Clinical implications of obesity with specific focus on cardiovascular disease: 
a statement for professionals from the American Heart Association Council 
on Nutrition, Physical Activity, and Metabolism: endorsed by the American 
College of Cardiology Foundation. Circulation 2004, 1 1 0:2952-2967. 

3. Knowler WC, Barrett-Connor E, Fowler SE, Hamman RF, Lachin JM, Walker EA, 
Nathan DM: Reduction in the incidence of type 2 diabetes with lifestyle 
intervention or metformin. N Engl J Med 2002, 346:393-403. 

4. Larsson UE: Influence of weight loss on pain, perceived disability and 
observed functional limitations in obese women. Int J Obes Relat Metab 
Disord 2004, 28:269-277. 

5. Christensen R, Bartels EM, Astrup A, Bliddal H: Effect of weight reduction in 
obese patients diagnosed with knee osteoarthritis: a systematic review 
and meta-analysis. Ann Rheum Dis 2007, 66:433-439. 



6. Kaukua J, Pekkarinen T, Sane T, Mustajoki P: Health-related quality of life in 
obese outpatients losing weight with very-low-energy diet and behaviour 
modification-a 2-y follow-up study. Int J Obes Relat Metab Disord 2003, 
27:1233-1241. 

7. Jebb SA, Ahern AL, Olson AD, Aston LM, Holzapfel C, Stoll J, Amann-Gassner U, 
Simpson AE, Fuller NR, Pearson S, Lau NS, Mander AP, Hauner H, Caterson ID: 
Primary care referral to a commercial provider for weight loss treatment 
versus standard care: a randomised controlled trial. Lancet 2011, 
378:1485-1492. 

8. Jolly K, Lewis A, Beach J, Denley J, Adab P, Deeks JJ, Daley A, Aveyard P: 
Comparison of range of commercial or primary care led weight 
reduction programmes with minimal intervention control for weight loss 
in obesity: lighten Up randomised controlled trial. BMJ 201 1, 343:d6500. 

9. Levy RL, Finch EA, Crowell (VI D, Talley NJ, Jeffery RW: Behavioral 
intervention for the treatment of obesity: strategies and effectiveness 
data. Am J Gastroenterol 2007, 102:2314-2321 . 

1 0. Wadden TA, Crerand CE, Brock J: Behavioral treatment of obesity. Psychiatr 
Clin North Am 2005, 28:151-170. 

11. Manzoni GM, Pagnini F, Corti S, Molinari E, Castelnuovo G: Internet-based 
behavioral interventions for obesity: an updated systematic review. 
Clin Pract Epidemiol Ment Health 201 1, 7:19-28. 

12. Pudel V: Leitfaden der Erndhrungsmedizin. Berlin; New York: Springer; 1998. 

1 3. Pudel V, Westenhofer J: Erndhrungspsychologie: Eine Einfuhrung. 2nd edition. 
Hogrefe, Verl. fur Psychologie: Gottingen; 1998. 

14. Rothert K, Strecher VJ, Doyle LA, Caplan WM, Joyce JS, Jimison HB, Karm LM, 
Mims AD, Roth MA: Web-based weight management programs in an 
integrated health care setting: a randomized, controlled trial. Obesity 

2006, 14:266-272. 

15. Tate DF, Jackvony EH, Wing RR: A randomized trial comparing human 
e-mail counselling, computer-automated tailored counselling, and no 
counselling in an Internet weight loss program. Arch Intern Med 2006, 

166:1620-1625. 

16. Micco N, Gold B, Buzzell P, Leonard H, Pintauro S, Harvey-Berino J: Minimal 
in-person support as an adjunct to internet obesity treatment. Ann Behav 
Med 2007, 33:49-56. 

1 7. Bennett GG, Glasgow RE: The delivery of public health interventions via 
the Internet: actualizing their potential. Annu Rev Public Health 2009, 
30:273-292. 

18. Bennett GG, Herring SJ, Puleo E, Stein EK, Emmons KM, Gillman MW: Web- 
based weight loss in primary care: a randomized controlled trial. Obesity 
2010, 18:308-313. 

19. Tate DF, Jackvony EH, Wing RR: Effects of Internet behavioral counselling 
on weight loss in adults at risk for type 2 diabetes: a randomized trial. 
JAMA 2003, 289:1833-1836. 

20. Morgan PJ, Lubans DR, Collins CE, Warren JM, Callister R: The SHED-IT 
randomized controlled trial: evaluation of an Internet-based weight-loss 
program for men. Obesity 2009, 17:2025-2032. 

21 . Polzien KM, Jakicic JM, Tate DF, Otto AD: The efficacy of a technology- 
based system in a short-term behavioral weight loss intervention. Obesity 

2007, 15:825-830. 

22. Tate DF, Wing RR, Winett RA: Using Internet technology to deliver a 
behavioral weight loss program. JAMA 2001, 285:1172-1177. 

23. Weinstein PK: A review of weight loss programs delivered via the Internet. 

J Cardiovasc Nurs 2006, 21 :25 1 -258. 



doi:1 0.1 1 86/1 471 -2296-1 4-76 

Cite this article as: Mehring et al:. Effects of a general practice guided 
web-based weight reduction program - results of a cluster-randomized 
controlled trial. BMC Family Practice 201 3 14:76. 



